Background: The study of male body image has increased substantially, but there are few assessment tools available for this population. The Male Body Dissatisfaction Scale (MBDS) has been widely used among students to research body image disturbances and eating disorders. However, the psychometric properties of this instrument have not been tested in the Brazilian context. Objectives: To explore the psychometric properties (convergent validity, internal consistency, test-retest reliability and factor structure) of the Brazilian version of the MBDS. Methods: Two-hundred sixty-four undergraduate students were evaluated. Pearson's correlation was used to test the convergent validity of the MBDS and the Drive for Muscularity Scale, the Swansea Muscularity Attitudes Questionnaire, the Rosenberg Self-Esteem Scale, the Beck Depression Inventory, the Eating Attitudes Test-26, and the Commitment to Exercise Scale. Test--retest reliability was evaluated using t-tests for repeated measures and by calculating the coefficient of intraclass correlation. Exploratory factor analysis was conducted, and Cronbach's α coefficients were determined. A significance level of 5% was adopted. Results: The MBDS had an adequate factor structure, with two factors explaining 52.67% of the total variance. It showed excellent internal consistency (Cronbach's α between 0.90 and 0.92), a high intraclass correlation coefficient (0.81), and convergent validity with the drive for muscularity, the psychological commitment to exercise, low self-esteem, and eating disorder risk behaviour measures. Discussion: The MBDS appears to be a valid and reliable tool for evaluating Brazilian male body image dissatisfaction.
Introduction
Body image dissatisfaction, a negative feeling about one's appearance 1 that has been previously associated with women 2 , is currently being investigated in males in many countries [3] [4] [5] . In both women and men, body dissatisfaction is associated with low self-esteem, depressive symptoms and risk behaviours associated with eating disorders 6 .
The concern with physical appearance and body image is a reality in many developed and developing countries and is closely related to health and illness 7 . In Brazil, the body is a social status symbol, and physical appearance is an essential element in the construction of a national Brazilian identity 8 . The country was ranked first worldwide in the total number of plastic surgery procedures 9 , and it stands out for the number of surgical liposuction, blepharoplasty and rhinoplasty procedures performed, demonstrating the importance of physical appearance for Brazilians.
A population-based study conducted in Brazil 5 found a 60.5% prevalence rate for body dissatisfaction among men. The study pointed to an association between weight dissatisfaction and physical inactivity, alcohol abuse, obesity and old age. The authors also found an association between dissatisfaction with muscularity and low body mass index and common mental disorders. Santos Silva et al. 5 highlighted the need to assess body image dissatisfaction because of its influence on the individual's health and quality of life.
There are some concerns specific to the assessment of male body dissatisfaction. Cafri and Thompson 10 highlighted the need to: a) assess satisfaction with muscularity, b) identify behaviours associated with body dissatisfaction, and c) evaluate satisfaction with specific body parts/regions, such as the shoulders, chest and arms. The authors 10 emphasised that a concern with muscularity is the central aspect of male body image. It should also be noted that dissatisfaction with muscularity is a concern among individuals with muscle dysmorphia, a very specific type of body dysmorphic disorder characterised by a fear of being too small and by perceiving oneself as small and weak even when one is actually large and muscular 3, 6 .
Several authors 2,10-12 who were aware of these methodological concerns have contributed to psychometric assessment and/or discussions in the field of male body image assessment. Tod et al. 12 highlighted four instruments with good psychometric properties: the Drive for Muscularity Scale 13 , the Drive for Muscularity Attitudes Questionnaire 14 , Yelland and Tiggemann's 15 Drive for Muscularity Scale, and the Swansea Muscularity Attitudes Questionnaire 16 .
Two of these instruments have been analysed psychometrically for use with Brazilian males: the Drive for Muscularity Scale and the Swansea Muscularity Attitudes Questionnaire 17 . However, it should be noted that both instruments were developed to assess the drive for muscularity, which is related to dissatisfaction with body muscularity but is a different construct. In a systematic review, Carvalho and Ferreira 2 pointed to the growth in the number of adapted and/or validated instruments for young Brazilian adults. However, despite the growing number of scales and questionnaires for evaluating male body image, none of these instruments allows the respondent to evaluate the relative importance of each item, which can contribute to overestimating or underestimating the value of an item in the total score.
Based on this premise and given the lack of instruments that specifically evaluate the construct of dissatisfaction with body muscularity, Ochner et al. 18 developed the Male Body Dissatisfaction Scale (MBDS). Initial evidence of the validity of the MBDS 18 included its good psychometric properties, with excellent internal consistency (Cronbach's α = 0.93) and its convergent validity with self-esteem (Rosenberg Self-Esteem Scale; r = -0.33, p < 0.05), body self-esteem (Shape and Weight-Based Self-Esteem Scale; r = 0.53, p < 0.01; and Body Esteem Scale; r = -0.29, p < 0.05); and self-reported body satisfaction measures (0 to 100 points, r = -0.52, p < 0.01). In addition, the scale showed good temporal stability (test-retest) of 0.95 (p < 0.0005). Through exploratory factor analysis, Ochner et al. 18 proposed a factorial structure with three factors: (1) musculature (items 4, 6, 7, 9, 12, 13, 16 and 24) , (2) The MBDS was previously evaluated for use with young Brazilian adults (18-30 years old) through an analysis of its conceptual, semantic and instrumental equivalence and an analysis of its internal consistency 19 . Translation, back-translation, translation synthesis, expert committee evaluation, pre-test, and internal consistency analysis were performed. The MBDS was translated into and adapted to the Portuguese language while maintaining its 25 original items and was shown to be easily understandable with adequate internal consistency (α = 0.92) 19 .
Although the instrument showed good initial validity, other indicators must also be evaluated. Therefore, the purpose of this study was to explore the psychometric properties (convergent validity, internal consistency, test-retest reliability, and factor structure) of the Brazilian version of the MBDS 19 . It is believed that such an instrument may be useful as an evaluation tool for clinical and epidemiological research.
Method

Participants and procedures
The sample was composed of 264 Brazilian men with a mean age of 20.13 years (standard deviation [SD] = 1.71 years; range 18-30 years) and a mean body mass index (BMI) of 23.12 kg/m² (SD = 3.07 kg/m²; range 16.78-41.22 kg/m²). BMI was calculated using self-reported weight and height. The participants were from diverse academic departments (Computer Science, Law, Civil Engineering, Electrical Engineering, Philosophy, Physiotherapy, Mathematics, Medicine and Psychology) at the Federal University of Juiz de Fora, Minas Gerais, Brazil and were selected by convenience based on their presence in the classroom and willingness to complete the questionnaires.
After the researchers contacted the course coordinators and teachers, the subjects were addressed in groups during class. They received information about the research objectives and the procedures to be followed, and the anonymity of each participant was ensured. All of the participants signed a written informed consent form authorising their voluntary participation. Then, the participants answered the questionnaires individually. The study was approved by the Research Ethical Board of Clinical Hospital, Medical School, University of São Paulo (protocol number -0586/08).
Instruments
The Brazilian version of the MBDS 19 contains 25 items rated on a 5-point scale ranging from 1 (always/strongly agree) to 5 (never/ strongly disagree); 13 items were reverse-scored (items 4, 5, 6, 7, 9, 10, 12, 13, 16, 17, 22, 24 and 25) . In addition to the evaluation along the 5-point Likert scale, the participants rated the importance of each item to them on a scale of 1 to 10. To calculate the total score, the value of each item (degree of importance) was divided by 10 and then multiplied by the Likert scale response to the item (1 to 5). The total MBDS score can range from 2.5 to 125, with higher scores indicating greater body dissatisfaction 18 .
The Drive for Muscularity Scale (DMS) 13 was used to assess the drive for muscularity. The DMS is a self-report scale consisting of 15 items answered using a 6-point Likert-type response format (1 = always to 6 = never). Total scores range from 15 to 90 points. Higher scores represent more troubling attitudes and behaviours toward muscularity. The scale was translated and adapted for young Brazilian adults and had good psychometric properties 17 . The DMS was used to test the convergent validity of the MBDS.
The Swansea Muscularity Attitudes Questionnaire (SMAQ) 16, 17 , another measure that assesses the drive for muscularity, was used to test the convergent validity of the MBDS. The SMAQ 17 consists of 20 items answered using a 7-point Likert-type response format (definitely, strongly agree, agree, neutral, disagree, strongly disagree and definitely not). The total score ranges from 20 to 140 points. Higher scores indicate a higher drive for muscularity. The Rosenberg Self-Esteem Scale (RSS) 20, 21 is a widely used measure with strong reliability and validity 21 . The RSS consists of 10 items rated on a 4-point scale ranging from 1 (strongly agree) to 4 (strongly disagree), with a total score ranging from 10 to 40 points. Higher scores indicate a more positive sense of self. We used the RSS 21 to test the convergent validity of the MBDS.
To evaluate depressive symptoms, we used the Beck Depression Inventory (BDI) 22 . The instrument consists of 21 items rated on a 4-point scale ranging from 0 to 3. The total score can range from 0 to 63 points, with higher scores indicating greater degrees of depression. We used the Brazilian version of the BDI 23 to test the convergent validity of the MBDS.
The Eating Attitudes Test (EAT-26) 24 is a widely used measure of symptoms and troubling characteristics of eating disorders that displays good psychometric properties. The EAT-26 is a self-report instrument comprising 26 items rated with a 3-point Likert scale format (0 = never, rarely and very rarely, 1 = often, 2 = very often; 3 = always). Item 25 is reverse-scored. According to Nunes et al. 25 , the EAT-26 has good psychometric properties and satisfactory internal consistency. The EAT-26 was used to assess the convergent validity of the MBDS.
Males with high body dissatisfaction generally engage in regular physical exercise (i.e., weightlifting) 6 . To assess this characteristic, we used the Commitment to Exercise Scale (CES) 26 as a measure of convergent validity. The CES is a visual analogue scale consisting of 8 questions that refer to an individual's commitment to and behaviours and attitudes towards physical exercise. Each question presents a 155-mm line with two response options, one at the beginning and one at the end of the line. The distance between the beginning of the line and the point the respondent marks is the score for each item. Scores range from 0 to 1,240 points, and the higher the score, the higher the respondent's degree of psychological commitment to physical exercise 26 .
Data analysis
Descriptive analyses (mean, standard deviation, minimum and maximum value) were performed for the scores obtained from the MBDS, DMS, SMAQ, RSS, BDI, EAT-26 and CES. To assess the reliability of the applied instruments, Cronbach's α was estimated for each scale; the results are reported in table 1. Cronbach's α higher than 0.70 were considered adequate 27 .
The Kolmogorov-Smirnov test was used to determine normality in the data distribution. Evidence of convergent validity was evaluated with parametric statistical analyses using Pearson's test of association between the scores of the instruments (DMS, SMAQ, RSS, BDI, EAT-26 and CES) and the MBDS. Correlations of 0.20, 0.40, and 0.60 were considered small, moderate, and strong, respectively 28 .
To determine the test-retest reliability of the MBDS, a subset of the sample was randomly selected to re-take the test after two weeks 29 . Fifty-three subjects participated in this phase of the study. They had a mean age of 19.89 years (SD = 1.76 years) and a mean BMI of 22.81 kg/m² (SD = 2.94 kg/m²). The MBDS test-retest reliability was evaluated by comparing the scores obtained (Student's t test for paired measures) between the two points in time and calculating the intraclass correlation coefficient (ICC). In addition, the internal consistency was verified by calculating Cronbach's α-coefficient for the two time points 29 .
The MBDS met the standard criteria for multivariate normality with a Mardia coefficient near zero 29 . An exploratory factor analysis (EFA) of the MBDS was then conducted. For the initial MBDS validity analysis, Ochner et al. 18 included a small sample (fewer than 100 individuals), which some authors 29, 30 consider the minimum sample size for the EFA. A ratio of 5 to 20 individuals for each item of the instrument, with 10 subjects per item considered an appropriate value 29, 30 , is indicated for validity analyses. The MBDS consists of 25 items, which requires a minimum of 250 subjects for the factor analysis. For this reason, the factor structure used in the original study of the MBDS 18 was not considered as a basis for the EFA of the Brazilian version.
Therefore, an EFA was conducted using principal components analysis, followed by Varimax orthogonal rotation and the use of Kaiser criterion (minimal eigenvalue = 1) for the factor extraction 29 . The data's suitability for this analysis was assessed using the KaiserMeyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test of sphericity. The factor loading matrix was analysed to identify the items and their correspondence with the factors. A cut-off point of 0.40 was used for the item loading values 30 . Cronbach's α was evaluated for each identified factor to determine the internal consistency.
SPSS v.17.0 software was used for all of the analyses, and a significance level of 5% was adopted.
Results
Descriptive analysis and convergent validity
The scores obtained and the correlations between the instruments are summarised in table 1. It is noteworthy that the instruments showed a significant variation in the scores obtained that comprised almost all possible scoring variations for each instrument (minimum score to maximum score). It can also be noted that all of the instruments had adequate internal consistency 27 .
As expected, the MBDS was associated with almost all of the instruments, indicating convergent validity with various measures (Table 1) . Following the cut-offs indicated by Tabachnick and Fidell 28 , the MBDS showed a direct and strong association with the drive for muscularity measures, the DMS and the SMAQ, and the psychological commitment to exercise. A moderate association was also found between the MBDS and eating disorder risk behaviours, and a small and inverse association was found with self-esteem. Only depressive symptoms (BDI) were not associated with the MBDS.
were suitable for factor analysis. In determining how many factors to retain, a scree plot was also examined, and an item analysis was conducted for various factor solutions. The scree plot suggested four possible factor solutions (Figure 1) . The 2-factor model was retained because this model provided the clearest and parsimonious item loadings. In particular, based on examination of the 3-and 4-factor solutions, it was apparent that many of the significant items loaded on several factors, or a single item was saturated by a single factor. 
Reliability
The MBDS demonstrated very good two-week test-retest reliability. There were no differences (p = 0.13) between the scores obtained at the first and second moment. The intraclass correlation coefficient (0.81) and Cronbach's α (moment 1 = 0.90 and moment 2 = 0.92) also indicated good test-retest reliability.
Exploratory factor analysis
The Kaiser-Meyer-Olkin measure of sampling (0.89) and Bartlett's test of sphericity (χ 2 (300) = 4367.835; p < 0.001) revealed that the data The model obtained in the EFA consisted of two factors: Factor 1 ("Dissatisfaction with body muscularity"; eigenvalue = 9.38) and Factor 2 ("Positive muscle attributes"; eigenvalue = 3.78). Together, these factors explained 52.67% of total variance. The internal consistency of these two factors was considered adequate (Table 2) .
Discussion
The interest in the study of body image in Brazil has been increasing. However, few tools are available for assessing male body image 2 , and none of the available instruments allows the individual to evaluate the degree of importance of the items. The MBDS places special emphasis on addressing the potential shortcoming of other rating scales and allows each item to be weighted according to individual relevance. For these reasons, the purpose of this study was to examine the convergent validity, internal consistency, test-retest reliability and factor structure of the MBDS 19 in Brazilian men.
Regarding convergent validity, the MBDS had direct and strong associations with several measures. As an example, we can mention its relationship with drive for muscularity (DMS and SMAQ) and psychological commitment to exercise (CES). These results support the findings of Murray et al. 6 , which indicated that body dissatisfaction was strongly related to the drive for muscularity and exercise addiction/dependence.
The MBDS was also negatively associated with self-esteem (RSS) and directly associated with eating disorder risk behaviours (EAT-26). These results were also observed in Murray et al.'s study 6 . Both, Ochner et al. 18 and Rousseau et al. 31 found a negative association between the MBDS and self-esteem and body self-esteem. However, Ochner et al. 18 identified a marginal association (p = 0.07) between the MBDS and eating disorder risk behaviours (EAT-26; r = 0.32).
The results indicated that the Brazilian version of the MBDS has good temporal stability with a high intraclass correlation coefficient and adequate Cronbach's α. The principles of validity and reliability are fundamental cornerstones of the scientific method and are essential to the correct assessment of male body image and to strategies for clinical and epidemiological assessment. Similarly, the MBDS's assessment of each item's degree of importance in addition to the Likert scale responses increases the scale's reliability and avoids over-or underestimating an item's contribution to the total score.
With respect to the EFA, Bartlett's test of sphericity was significant, and the KMO measure was appropriate. The analysis indicated the presence of two factors named according to the items that comprised them. As previously noted, Ochner et al. 18 used a reduced sample for the factor analysis; for that reason, a new EFA was performed for the Brazilian version of the MBDS. Rousseau et al. 31 evaluated the factor structure of the MBDS for French adults through exploratory and confirmatory factor analysis. In the French study 31 , the EFA revealed two factors, "Dissatisfaction with body muscularity" (eight items: 4, 6, 9, 10, 12, 13, 16 and 22) and "General body appearance dissatisfaction" (10 items: 1, 2, 3, 5, 7, 8, 15, 17, 19 and 23) , which explained 42.7% of the total variance of the MBDS. Seven items were excluded because they systematically glutted on several factors (4) and because they were identified before the breaking point of 0.40 (3) 31 .
Although some items from the French version loaded to factors similar to those on the Brazilian version of the MBDS, our study's solution (two factors) fit the data better than the alternative solutions (3-4 factors). Therefore, the naming of the factors that Rousseau et al. 31 suggested was not considered appropriate. In addition, the factor structure identified in the present study kept the scale's original 25 items, which is important because it allows comparisons between groups from different countries, cultures and languages. Therefore, when possible, it is desirable to maintain compatibility between the original instrument and the version adapted for other cultures.
There are limitations to this study that are important to acknowledge. First, a convenience sample was used, a fact that compromises the generalisability of the results and does not represent cultural diversity. Second, the EAT-26 was used as a proxy for eating disorder risk behaviours to test convergent validity. Although the instrument has demonstrated good psychometric properties, it has high sensitivity and low specificity 25 . Future studies should try to assess the discriminant validity of the MBDS by comparing a group with eating disorders (correctly identified via clinical interview) with a group without it. Third, a doubly indirect method (BMI) was used to estimate nutritional status in undergraduate students; therefore, the results are subject to measurement errors. Lastly, we note the need to conduct a confirmatory factor analysis; however, doing so would require a sample of approximately 250 individuals 29, 30 . A confirmatory factor analysis with a large sample is planned, and further testing with a heterogeneous sample is required to determine the applicability of the MBDS to more diverse populations. In this sense, a diverse sample including men from different university courses and a variety of other socio-demographic characteristics (race, relationship and socio-economic status) should be taken into account.
Despite these limitations, this study presents empirical results that demonstrate the good validity and reliability of the MBDS 19 for evaluating male body dissatisfaction in young Brazilians, thus providing an important tool for clinical and epidemiological research. 
